The silica-binding Si-tag functions as an affinity tag even under denaturing conditions.
We recently reported a one-step affinity purification method using a silica-binding protein, designated Si-tag, as a fusion partner and silica particles as the specific adsorbents (Ikeda et al., Protein Expr. Purif. 71 [2010] 91-95) [13]. In this study, we demonstrate that the Si-tag also binds to the silica surface even under denaturing conditions, thereby facilitating affinity purification of recombinant proteins from inclusion bodies. A fusion protein of the Si-tag and a biotin acceptor peptide (AviTag), which was expressed as inclusion bodies in Escherichia coli, was used as a model protein. To simplify our purification method, we disrupted recombinant E. coli cells by sonication in the presence of 8M urea with concomitant solubilization of the inclusion bodies. The fusion protein was recovered with a purity of 90 ± 3% and yield of 92 ± 6% from the cleared cell lysate. We also discuss the binding mechanism of the Si-tag to a silica surface in the presence of high concentrations of denaturant. We propose that the intrinsic disorder of the polycationic Si-tag polypeptide plays an important role in its binding to the silica surface under denaturing conditions.